In this paper, the notion of left-right (respectively, right-left) derivation, f-derivation, generalized derivation of KUS-algebras are introduced and their properties are established in details.
Introduction
The study of BCK/BCI-algebras was initiated by Imai and Iseki (1966) and Iseki (1966) as a generalization of the concept of set-theoretic difference and propositional calculus. Neggers and Kim (2002) introduced a new notion, called B-algebras which is related to several classes of algebras of interest such as BCK/BCI-algebras. Kim and Kim (2008) introduced the notion of BG-algebras, which is a generalization of B-algebras. Bhowmik, Senapati, and Pal (2014) and Senapati together with colleagues (Senapati, 2015; Senapati, Bhowmik, & Pal, 2012 , 2014a , 2014b , 2015 Senapati, Bhowmik, Pal, & Davvaz, 2015; Senapati, Jana, Bhowmik, & Pal, 2015; Senapati, Kim, Bhowmik, & Pal, 2015) has done lot of works on B/BG/G-algebras.
PUBLIC INTEREST STATEMENT
In this paper, we introduce the notion of left-right (respectively, right-left) derivation, f-derivation, generalized derivation of KUS-algebras. We characterize these derivations and prove that if X is a p-semisimple KUS-algebra, then (Der(X), ∧) refers to a semigroup. Finally, we determine the relationship between left-right (respectively, right-left) derivation and generalized derivation of KUS-algebras. This paper also considers regular derivations of KUSalgebras. This work is very useful in the field of pure mathematics as well as applied mathematics. This research may be used to design complex system.
Preliminaries
In this section, some elementary aspects that are necessary for this paper are included.
Definition 2.1 (Prabpayak & Leerawat, 2009a , 2009b A nonempty set X with the constant 0 and a binary operation * is said to be KU-algebra if for all x, y, z ∈ X it satisfies the following axioms
• KU4. x * y = 0 and y * x = 0 imply x = y. Lemma 2.2 (Prabpayak & Leerawat, 2009a , 2009b ) Every KU-algebra X satisfies the following conditions, for any arbitrary x, y, z ∈ X,
Definition 2.3 (Mostafa et al., 2013) A nonempty set X with the constant 0 and a binary operation * is said to be KU-algebra if for all x, y, z ∈ X it satisfies the following axioms
We can define a partial ordering "≤" by x ≤ y if and only if y * x = 0.
In any KUS-algebra X, the following are true for all x, y, z ∈ X (a) x * y = 0 and y * x = 0 imply x = y,
In a KUS-algebra X, the following properties hold, for any x, y, z ∈ X,
(1) x * (y * x) = y,
Derivations of KUS-algebras
From now and onwards, we assume that X is a KUS-algebra. For a KUS-algebra X, we denote 
Remark 3.4
In KUS-algebra, we can observe that x ⋀ y = y * (y * x) = x for all x, y ∈ X.
Proof Let d be a regular derivation of X. Then by Remark 3.3, we have
Proof Similar to the proof of Lemma 3.9. □ From Lemmas 3.9 and 3.10, we see that
Proof Let x, y ∈ X. Now, by Remark 3.3, Proof (1 ) For a KUS-algebra X, x * x = 0 and since d is a (l, r)-derivation which implies
Then by applying right cancellation law, we get x = d(x). This proves that d is an identity mapping.
(4) We assume that there is an element x ∈ X such that d(y) * x = 0. Then we get,
by right cancellation law. Again, we assume that
(2) d is one to one mapping. 
Proof By using Theorem 3.14 and 3.15, we get
□
Definition 3.17 Let Der(X) be the set of all derivations of X and d 1 , d 2 ∈ Der(X). We define a binary operation
Then for all x, y ∈ X, using Remarks 3.3 and 3.4, we get
Proof Similar to the proof of Theorem 3.18. □ Theorem 3.20 The binary composition ⋀ defined on Der(X) is associative.
Then for all x, y ∈ X, we have 
f-Derivation of KUS-algebras
In what follows, let f be an endomorphism of X unless otherwise specified. 
Definition 4.1 Let f be an endomorphism of a KUS-algebra X.
Then it is easy to verify that d f is a derivation of X. Define an endomorphism of a function f
Remark 4.4 We can observe that if
Proof For all x, y ∈ X, we have
Proof It is straightforward, following from Theorems 4.5 and 4.6. □
Conversely, suppose f is injective and
Theorem 4.12 If X is a p-semisimple KUS-algebra and
Then by using Remarks 3.4 and 4.4, we get for all x, y ∈ X, 
